Homozygous disruption of the mdrla P-glycoprotein gene affects blood-nerve barrier function in mice administered with neurotoxic drugs.
We investigated the expression and function of mdr1a p-glycoprotein in peripheral nerves, including the VIIth and VIIIth nerves, using mdr1a p-glycoprotein gene knockout mice [mdr1a(-/-) mice] and wild-type mdr1a(+/+) mice. P-glycoprotein expression in capillary endothelial cells of the peripheral nerve tissues was detected by immunohistochemical and RT-PCR analyses in mdr1a(+/+) mice but not in mdr1a(-/-) mice. Pharmacokinetic analyses indicated that, compared to mdr1a(+/+) mice, mdr1a(-/-) mice showed a significantly higher accumulation of p-glycoprotein substrate drugs such as vinblastine and doxorubicin, which are neurotoxic. Tissue concentrations of vinblastine and doxorubicin were lower in the order of the brain, peripheral nerves and most other organs. However, increased accumulation was not detected after administering another neurotoxic drug, cisplatin, indicating that p-glycoprotein is selective at extruding drugs. These data indicate that mdr1a p-glycoprotein, which acts as an efflux pump, might play an important role in the blood-nerve barrier to prevent side effects induced by neurotoxic p-glycoprotein substrate drugs. The participation of p-glycoprotein in the blood-nerve barrier is considered to represent a new functional mechanism of this barrier.